To test the sensitivity to different ways of scaling the population, we use different units beside the one of 5000 in the simulation. Firstly, we calculate the dependence of the number of all non-travelers n i on f by using different units, where f denotes the fraction of agents in the network that will start a journey in a time step. Fig. S2(a) shows the results, where the inset represents the normalized results by their first value, i.e. the value of n i with f = 0. It is easy to see that the four curves are overlapped, indicating that the unit used to measure the population is not very important. We also noticed that they have a common linear part for f ≤ 0.01. This result can be explained as follows. Before scaling, the number of agents at node i is N i , the total number of agents is N tot , the weight of a link is W ij ∼ N i N j /r 2 ij , node weight is W i ∼ j W ij and the number of agents starting to travel at each time step at node-i is N T i = p T √ W i , where p T = f N tot / √ W i . Now we rescale N i by a factor k, the corresponding parameters becomes
Thus, when the number of agents at node i increases (or decreases) by a factor k, the number of traveling agents will increase (decrease) by a factor k correspondingly. This makes the dynamic behavior similar before and after rescaling. Fig. S2(b) shows how the infected density varies with β 2 for different scaling units. units, where f is the fraction of agents in the network who will start a journey in time step. The inset represents the normalized results by their first value, i.e. the value of ni with f = 0. The normalized four curves are overlapped, indicating that the unit used to measure the population is not very important. It is also noticed that they have a common linear part for f ≤ 0.01, indicating it is a reasonable range. An increase in f results in more agents travelling along the links and thus a smaller i ni at nodes. When f is too large, too many agents are travelling and the unreasonable situations arise where the number of non-travellers at a node i becomes less than pT √ Wi, giving rise to a deviation from a linear dependence. A reasonable range of f is thus f ≤ 0.01. 
Tianjing-Baoding 273 0 57 → j = 67 Chengdu-Ziyang 122 0 2 → j = 34
Tianjing ( Maoming-Guangzhou 371 0 69 → j = 70 Luoyang(R)-Nanyang(R) 256 0 15 → j = 11
Maoming-Foshan 349 0 69 → j = 73 Luoyang-Luohe 264 0 15 → j = 12
Maoming-Zhanjiang 122 0 69 → j = 76 Luoyang-Taiyuan 792 0 16 → j = 7
Huizhou-Guangzhou 148 0 70 → j = 29 Nanyang-Xiangyang 138 0 16 → j = 10
Huizhou-Shantou 387 0 70 → j = 41 Nanyang-Heze 668 0 16 → j = 105
Huizhou-Nanchang 808 0 70 → j = 47 Nanyang-Xi'an 452 0 16 → j = 106
Huizhou-Fuzhou 780 0 70 → j = 68 Nanyang-Zhengzhou 369 0 17 → j = 31
Chongqing-Yichang 776 0 70 → j = 69 Nanyang-Luoyang 256 0 17 → j = 47
Chongqing-Xi'an 790 0 70 → j = 72 Nanyang-Xinyang 203 0 17 → j = 58
Chongqing Lu'an-Fuyang 264 0 28 → j = 72
Wuhan ( Tai'an(R)-Jinan(R) 62 10 100 → j = 102 Nanning-Qinzhou 129 0 39 → j = 37 Tai'an(R)-Zaozhuang(R) 162 4 100 → j = 103
Nanning-Laibin 185 0 39 → j = 38
Tai'an-Linyi 400 0 100 → j = 112 Nanning-Kunming 828 0 39 → j = 42
Tai'an-Laiwu 57 0 100 → j = 113 Nanning-Guiyang 875 0 40 → j = 35 Weifang(R)-Qingdao(R) 183 31 101 → j = 100
Guigang-Nanning 174 0 40 → j = 36
Weifang-Yantai 314 0 102 → j = 7 Qinzhou-Guangzhou 938 0 40 → j = 44
Weifang(R)-Zibo(R) 100 28 102 → j = 12 Qinzhou-Zhanjiang 567 0 41 → j = 34
Heze-Jinan 295 0 102 → j = 100 Qinzhou-Nanning 129 0 41 → j = 45
Heze-Jining 107 0 103 → j = 100 Laibin-Nanning 185 0 41 → j = 68
Heze-Zhengzhou 298 0 103 → j = 104 Laibin-Liuzhou 70 0 41 → j = 70
Heze-Nanyang 668 0 104 → j = 81 Liuzhou-Yongzhou 397 0 41 → j = 71
Heze-Shangqiu 95 0 104 → j = 103 Liuzhou-Laibin 70 0 41 → j = 75
Heze-Xinxiang 175 0 104 → j = 113 Liuzhou-Guiyang 620 0 42 → j = 34
Laiwu-Jinan 124 0 105 → j = 7 Nanchang-Guangzhou 900 0 42 → j = 38
Laiwu-Linyi 162 0 105 → j = 16 Nanchang-Huizhou 808 0 42 → j = 39
Laiwu-Tai'an 57 0 105 → j = 28 Nanchang(R)-Wuhan(R) 337 5 42 → j = 44
Laiwu-Zibo 138 0 105 → j = 33 Nanchang(R)-E'zhou(R) 277 1 43 → j = 23
Rizhao-yancheng 1039 0 105 → j = 52 Nanchang(R)-Hangzhou(R) 644 3 43 → j = 27
Rizhao-Huai'an 699 0 105 → j = 53 Nanchang-Ningbo 778 0 43 → j = 35
Rizhao-Qingdao 738 0 105 → j = 78 Nanchang(R)-Changsha(R) 419 2 43 → j = 36
Rizhao-Yantai 996 0 105 → j = 83 Nanchang-Hefei 462 0 43 → j = 45
Rizhao-Jining 348 0 105 → j = 106 Nanchang-Fuzhou 90 0 44 → j = 2
Zibo-Tianjing 467 0 105 → j = 107 Nanchang-Yichun 220 0 44 → j = 34
Zibo(R)-Jinan(R) 110 29 106 → j = 16 Fuzhou-Huizhou 780 0 44 → j = 40
Zibo(R)-Weifang(R) 100 28 106 → j = 94 Fuzhou-Fuzhou 461 0 44 → j = 42
Zibo-Laiwu 138 0 106 → j = 105 Fuzhou-Nanchang 90 0 45 → j = 41
Jining-Heze 107 0 107 → j = 52 Yichun(R)-Hangzhou(R) 790 1 45 → j = 43
Jining-Rizhao 348 0 107 → j = 78 Yichun(R)-Changsha(R) 199 1 46 → j = 5
Liaocheng-Handan 435 0 107 → j = 105 Yichun-Nanchang 220 0 46 → j = 34
Liaocheng-Jinan 332 0 108 → j = 48 Changchun(R)-Shenyang(R) 303 22
